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Data collection 

Nonius Kappa CCD diffractometer 
Absorption correction: empirical 
(using intensity measurements) 
(SCALEPACK; Otwinowski & 
Minor, 1997) 

r,^ = 0.221, r raax = 0.345 

Refinement 

R[F 2 > 2a(F 2 )} = 0.046 

wR(F 2 ) = 0.121 

S = 1.02 

5464 reflections 

315 parameters 



9151 measured reflections 
5464 independent reflections 
5304 reflections with / > 2a(I) 
Ri„, = 0.020 



2 restraints 

H-atom parameters constrained 
Ap max = 1.12 e A~ 3 
Ap mi „ = -2.40 e A~ 3 



Received 5 January 2012; accepted 15 February 2012 

Key indicators: single-crystal X-ray study; T = 293 K; mean rj(C-C) = 0.017 A; 
R factor = 0.046; wR factor = 0.121; data-to-parameter ratio = 17.3. 



The structure of the title compound, (C 14 H 16 N) 2 [HgCl2(S0 4 )], 
consists of an infinite chain propagating along the c direction, 
containing Hg 11 ions tetracoordinated by two bridging O 
atoms of bis-monodentate sulfate anions and two chloride 
ligands. In the the crystal, N— H- ■ O hydrogen bonding 
between the cations and the anionic chains consolidates the 
packing. The crystal structure was determined from an 
inversion twin with approximately equal twin domains. 

Related literature 

For the behavior of sulfate as a ligand, see: Sail et al. (1992); 
Diop et al. (2000); Boye et al. (2007). For the IR vibrational 
frequencies of sulfate, see: Nakamoto (1978). 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 




D-H 


H-A 


D-A 


D-H-A 


N1-HL4- 


■or 


0.90 


2.44 


2.920 (9) 


114 


N1-HL4- 


■03' 


0.90 


2.29 


3.037 (10) 


141 


Nl-Hlfl- 


■03" 


0.90 


1.90 


2.766 (9) 


161 


N2-H2C- 


■04 iu 


0.90 


2.32 


3.043 (10) 


137 


N2-H2C- 


■Ol" 1 


0.90 


2.12 


2.857 (9) 


139 


Symmetry codes: (i) x 


H-y+i 


z + l;(ii)x + i,v 


- i z; (iii) x, -y - 


rl,Z + \. 



Data collection: COLLECT (Nonius, 2003); cell refinement: 
SCALEPACK (Otwinowski & Minor, 1997); data reduction: 
DENZO (Otwinowski & Minor, 1997); program(s) used to solve 
structure: SHELXS86 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 1997); software used to prepare material for 
publication: publCIF (Westrip, 2010). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: FI2124). 
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Experimental 

Crystal data 

(C 14 H l6 N) 2 [HgCl 2 (S0 4 )] 
M r = 764.14 



CU, ci 
o x x o 



-Q 



o- 



Monoclinic, Cc 
a = 22.8275 (5) A 
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cafe/7a-Poly[bis(dibenzylammonium) [[dichloridomercurate(ll)]-/i-sulfato- 

k 2 0:0']] 

Mouhamadou Sembene Boye, Aminata Diasse-Sarr, Arnaud Grosjean and Philippe Guionneau 
Comment 

In the framework of our research work for understanding the behavior of sulfate acting as ligand (Sail et al, 1992; Diop 
et al, 2000; Boye et al, 2007), we report the crystallographic study of 2[(C 6 H 5 CH2)2NH2] + [HgS0 4 Cl2] 2 -. 

The structure obtained by single-crystal XRD (Fig. 1) indicate an infinite chain in which each Hg atom is 
tetracoordinated by two O atoms of two sulfates and two chloride atoms in a distorted tetrahedral geometry. The 
tetrahedral angles are in the range 80.8 (2)-152.42 (10). The sulfate behaves as a bidentate anion with disparate Hg — O 
distances [Hg— 0(1) = 2.433 (6) and Hg— 0(4) = 2.533 (7) A]. The S— O distances vary from 1.446 (6) to 1.492 (7) A, 
the S — O distances for two O atoms linked to Hg atoms [1.474 (7)-1.492 (5) A] are longer than those non-bonding 
[1.446 (6)-1.465 (6) A]. 

The behavior of bidentate sulfate (C2 V symmetry) is confirmed by the infrared data, v s (S0 4 2 ~) appears at 988 cm 1 
(Nakamoto, 1978) and v as (S0 4 2 ) splits into three bands (1115, 1082, 1041 cm 1 )- The crystal packing of the title 
compound is shown in Fig.2. 

Experimental 

(C6H 5 CH 2 )2NH, H2SO4 and HgCL (Aldrich chemicals) were used without further purification. 

The title compound was obtained by mixing ethanolic solutions of (C 6 H 5 CH 2 )2NH (17.66 mmol), H 2 S0 4 (8.83 mmol) 
and HgCl 2 (4.41 mmol) in a 8-4-1 ratio. The mixture was stirred for around two hours at room temperature. Suitable 
crystals for X-ray diffraction were obtained after slow solvent evaporation, (m.p. 459 K). 

The title compound was isolated according to the following reaction: 

2(C 6 H 5 CH 2 ) 2 NH + H2SO4 + HgCl 2 -> 2[(C 6 H 5 CH 2 )2NH2] + [HgS0 4 Cl 2 ] 2 - 

- Infrared data (cm -1 ) [vs = very strong; s = strong] 

988 s v s (S0 4 2 "); 1115 s, 1082 s, 1041 s v as (S0 4 2 '); 454 s &(S0 4 2 '); 610 vs <5 as (S0 4 2 -). 
Refinement 

Inversion twin matrix instruction was used during refinement. The twin components were 0.498 (9) and 0.502 (9), 
respectively. 

All H atoms were placed in geometrically calculated positions (C — H = 0.93 A for phenyl H and 0.97 A for methyelene 
H, N — H = 0.90 A) and refined using a riding model with U iS0 (H) = 1.2U eq of the respective carrier atom. 

Computing details 

Data collection: COLLECT (Nonius, 2003); cell refinement: SCALEPACK (Otwinowski & Minor, 1997); data reduction: 
DENZO (Otwinowski & Minor, 1997); program(s) used to solve structure: SHELXS86 (Sheldrick, 2008); program(s) 
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used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997); software used to 
prepare material for publication: publCIF (Westrip, 2010). 




Figure 1 

Molecular structure of the title compound. Displacement ellipsoids are drawn at the 50% probability level. 




Figure 2 

Molecular packing viewed along the c axis. H atoms have been omitted for clarity. 
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C31 




Figure 3 

Chains propagate along the c direction. H atoms have been omitted for clarity. 
cafena-Poly[bis(dibenzylammonium) [[dichloridomercurate(ll)]-^-sulfato-/f 2 0:0']] 



Crystal data 

(Ci 4 H 16 N) 2 [HgCl 2 (S04)] 
M r = 764.14 
Monoclinic, Cc 
Hall symbol: C-2yc 
a = 22.8275 (5) A 
6= 12.9547 (3) A 
c= 10.1512 (3) A 
P = 92.095 (2)° 
V= 2999.94 (13) A 3 
Z=4 

Data collection 

Nonius Kappa CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
f and a> scans 

Absorption correction: empirical (using 

intensity measurements) 

(SCALEPACK; Otwinowski & Minor, 1997) 
7^=0.221,7^ = 0.345 

Refinement 

Refinement on F 1 
Least-squares matrix: full 
R[F* > laiF 2 )] = 0.046 
1*^(^ = 0.121 
S = 1.02 



F(000)= 1504 

D x = 1.692 MgrrT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 10249 reflections 

6 = 0.4-26.0° 

fi = 5.41 mm" 1 

T=293 K 

Prism, colourless 

0.40 x 0.25 x 0.25 mm 



9151 measured reflections 
5464 independent reflections 
5304 reflections with I> 2<j(I) 
R mt = 0.020 

#max = 26.0°, 8 min = 2.7° 



h = -27^-28 
)fc= -15^15 
/ = -12->12 



5464 reflections 
315 parameters 
2 restraints 

Primary atom site location: structure-invariant 
direct methods 
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Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = 1/KiV) + (0.0997 3 ) 2 + 6.3836P] 

where P = (F 2 + 2F 2 )/3 

Special details 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; 
correlations between s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell s.u.'s is used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional 7?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2a{F 2 ) is 
used only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based 
on F 2 are statistically about twice as large as those based on F, and 7?-factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




SI 


0.47859 (7) 


0.47550 (14) 


0.25406 (15) 


0.0294 (3) 


01 


0.4797 (2) 


0.4792 (5) 


0.1074 (4) 


0.0377 (11) 


03 


0.4174 (2) 


0.4818(5) 


0.2924 (6) 


0.0427 (12) 


02 


0.5059 (3) 


0.3804 (5) 


0.2988 (6) 


0.0460(13) 


Nl 


0.8594 (3) 


-0.0322 (6) 


0.5261 (7) 


0.0454 (15) 


H1A 


0.8729 


0.0132 


0.5870 


0.054* 


H1B 


0.8851 


-0.0336 


0.4610 


0.054* 


C2 


0.8012 (4) 


0.0059 (8) 


0.4703 (8) 


0.0452 (18) 


H2A 


0.7860 


-0.0443 


0.4070 


0.054* 


H2B 


0.8076 


0.0698 


0.4231 


0.054* 


C4 


0.7555 (4) 


0.0246 (7) 


0.5720 (8) 


0.0428 (17) 


C6 


0.7115 (5) 


-0.0450 (9) 


0.5881 (11) 


0.057 (2) 


H6 


0.7110 


-0.1064 


0.5406 


0.068* 


C5 


0.7568 (5) 


0.1163 (8) 


0.6417 (9) 


0.051 (2) 


H5 


0.7867 


0.1639 


0.6307 


0.061* 


C7 


0.7123 (5) 


0.1359(8) 


0.7291 (11) 


0.057 (2) 


H7 


0.7122 


0.1980 


0.7750 


0.068* 


C8 


0.6683 (5) 


0.0643 (9) 


0.7486 (12) 


0.063 (3) 


H8 


0.6400 


0.0764 


0.8102 


0.075* 


Cll 


0.5329 (10) 


0.1734(10) 


0.580 (2) 


0.0868 (16) 


C17 


0.6597 (4) 


0.4041 (7) 


0.4804 (10) 


0.0476 (19) 


C16 


0.6563 (4) 


0.3853 (10) 


0.3472 (10) 


0.059 (3) 


H16 


0.6204 


0.3923 


0.3015 


0.071* 


C13 


0.7640 (4) 


0.3654 (9) 


0.4791 (12) 


0.055 (2) 


H13 


0.8000 


0.3616 


0.5244 


0.067* 


C14 


0.7590 (5) 


0.3438 (12) 


0.3478 (13) 


0.067 (3) 


H14 


0.7915 


0.3210 


0.3035 


0.081* 


C15 


0.7054 (5) 


0.3559 (16) 


0.2797 (13) 


0.086 (4) 


H15 


0.7024 


0.3443 


0.1892 


0.103* 


C12 


0.7138 (4) 


0.3934 (8) 


0.5433 (10) 


0.050 (2) 



(A/(7) max = 0.005 
Ap max = 1.12 e A" 3 
A PmlR = -2.40 e A" 3 

Extinction correction: SHELXL97 (Sheldrick, 

2008),Fc*=kFc[l+0.001xFc 2 l 3 /sin(26>)]- 1/4 
Extinction coefficient: 0.0063 (3) 
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Atomic displacement parameters (A 2 ) 
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0.054 (4) 


0.036 (3) 
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A AC/: /ca 
U.U30 (3) 


A AC/C /C\ 

U.U^O (D) 


A AT Z ( A\ 

U.UZ3 (4) 


A AAT //IA 

—U.UU / (4) 


A AAA //I A 
—U.UUy (4) 


Co 


a Aci /ca 
U.U3Z (3) 


A ATC /TA 

U.U lo (/) 


a A/: 1 //:\ 
U.Uol (o) 


A A 1 T /C\ 
U.UlZ (j) 


A AAT //I A 

—{j.UuI (4) 


A AA/1 /CA 

U.UU4 (3) 


pi i 
Cll 


a 1 nn /ca 

U.iuy (3) 


A A/CO /IA 

O.Uoo (J) 


A AOO 

U.Uoz (4) 


A AA*7 /")\ 

— U.UU/ (3) 


A AAA /IA 

— U.UUy (3) 


A AAO /IA 

U.UUo (3) 


/"■it 
CI / 


A f\A A //I A 

U.U44 (4) 


A A/1 /C / CA 

U.U4o (3) 


A ACT /C\ 

U.Uj3 (D) 


A AAT ( A\ 
U.UU / (4) 


A A 1 A (A A 

U.U1U (4) 


A AAT //IA 
U.UU / (4) 


Clo 


a r\i £ f a\ 
U.U3o (4) 


A AA1 /OA 

O.Uvi (oj 


A A -1 O /C\ 

U.U4o (j) 


A A 1 1 iA \ 

U.U 13 (4) 


A A A/1 //I A 

— U.UU4 (4) 


A A1 A /CA 
U.U1U (3) 


Clo 


U.U3y (4) 


A A/C2 //CA 

U.U03 (O) 


U.Uo4 (O) 


A A AT ( A\ 
U.UU / (4) 


A AAT ( A\ 

U.UUz (4) 


A AAT /CA 
—U.UUz (3) 


C14 


a r\A 1 /ca 
U.U41 (3) 


A AAO /OA 

U.Ovo (o) 


U.Uo D (/) 


A A 1 C /C\ 

U.UIj (3) 


A A 1 O /C A 

U.Ulo (3) 


A AA/1 //CA 

— U.UU4 (0) 


CI J 


A f\A1 /CA 

U.U43 (3) 


A 1 /CT /1 O.A 

U.loz (13) 


A AC2 

U.U33 (o) 


A All (H\ 

U.UZ3 ( /) 


A A 1 T /CA 
U.UlZ (3) 


A A 1 C /OA 

— U.U13 (0) 


pin 

Clz 


a r\i o (a \ 
U.U3o (4) 


A ACO /CA 

U.U30 (3) 


A ACT /C\ 

U.Ujz (j) 


A AAT / A\ 

U.UUz (4) 


A AA1 //IA 

— U.UU3 (4) 


A AA/1 / A\ 

U.UU4 (4) 


Clo 


A A/1 o /CA 
U.U4y (3 J 


A A7A /TA 
U.U /U ( /) 


A AO/1 /'OA 

U.Uo4 (0 ) 


A AAA /'CA 
U.UUU (3 ) 


A ATI /CA 

U.Uz3 (3) 


Ann //:\ 
— U.U1.5 (O) 


czy 


U.U33 (3) 


A A^ O //I A 

U.U3o (4) 


A AC A /C\ 

U.U34 (j) 


A AAT SA\ 

—U.UU / (4) 


Ann //i A 

U.U 13 (4) 


A AA'J /IA 

U.UU3 (3) 


C3U 


a 1 1 zc /i 1 \ 
U.l lo (11) 


A A A A /C\ 

U.U4U (d) 


A AC 1 

U.UM (0) 


A AA1 

U.UU3 (0) 


A A 1 A /jCA 

U.U1U (0) 


A AA 1 {A A 
U.UU1 (4) 


Col 


a nc\A /aa 
U.Uy4 (y) 


A AC/; 

U.U^o (o) 


A A/CA 

u.uoy (/) 


A AAO S H\ 

— U.UUo (0) 


A A 1 T /TA 
— U.U1 / (/) 


A AA/ //CA 

—U.UUo (0) 


C33 


a a/C2 //CA 
U.Uo3 (o) 


a a/;o /'^^ 
U.Uoy ( /) 


a a/;a /'/;a 
U.UoU (0) 


A A1 O /CA 

— U.Ulo (3) 


A A 1 /; /CA 
U.Ulo (3) 


A All //CA 

U.U13 (0) 


C3z 


A A/CT /TA 

U.Uo/ (/) 


A A/1 C 

U.U43 (o) 


U.lzl (lz) 


A ATO /CA 

— U.Uzo (3) 


A A 1 A /TA 
— U.U1U (/) 


A AA/C /TA 

U.UUo (/) 


C34 


A A A O / /I A 

0.04s (4) 


A A A 1 / /I \ 

U.U42 (4) 


A AT T / A \ 

U.U3z (4) 


A A 1 1 /"? \ 

-U.011 (3) 


A AAT /T \ 

—U.UUz (3) 


A A A A f") \ 

U.UU4 (3) 


C33 


0.065 (6) 


A AC /I /C\ 

U.UM (0) 


A A1 1 iA \ 

U.U33 (4) 


A AA< //1A 

—U.UUo (4) 


A AA/ //IA 

—U.UUo (4) 


A AA/C //I A 

—U.UUo (4) 


XTT 

JNz 


0.03/ (3) 


U.U4 / (4) 


A (\A 1 t A\ 

U.U4Z (4) 


A A A/; /"2A 

U.UUo (3 ) 


A AAO /IA 

u.uuy (3 ) 


A AA 1 /IA 

U.UU1 (3) 


/"IT 

C3 / 


0.04z (4) 


A (\A 1 Z/IA 

U.U41 (4) 


A ACO /C\ 

U.Ujo (j) 


A AAA /"2A 

u.uuy (3) 


A AA/1 //IA 

U.UU4 (4) 


A AAA //IA 
U.UUU (4) 


C4U 


0.109 (5) 


A AzT O \ 

U.Uoo (3) 


U.Uoz (4) 


A AAT /TA 

-0.007 (3) 


A AAA /TA 

-0.009 (3) 


A AAO n\ 

U.UUo (3) 


r • a T 

C4z 


a 1 aa /c\ 
0.109 (3) 


U.Uoo (3) 


A AOO / A\ 

U.Uoz (4) 


n nm /"5\ 
—0.00/ (3) 


-0.009 (3) 


A AAO /IA 

U.UUo (3) 


C3o 


A i nn /c\ 

0.109 (_>) 


U.Uoo (3 ) 


A ACO ( A\ 

U.Uoz (4) 


n nn-7 /t\ 
—0.00/ (5) 


A AAA 

—0.009 (3) 


A AAO /IA 

U.UUo (3) 


C3y 


a 1 An /c\ 
0.109 (_>) 


A A/CO 

U.Uoo (3) 


A AOO { A\ 

U.Uoz (4) 


n nm /"5\ 
-0.00/ (3) 


A AAA /"3\ 

-0.009 (3) 


A AAO /IA 

U.UUo (3) 




0 1 09 


u.uoo yj ) 


0 08? (A\ 

u.UOZ 14 1 


—0 007 
u.wu / yj) 


—0 009 


0 008 (X\ 

U.UUO ^3 ) 


04 


0.046 (3) 


0.078 (5) 


0.038 (3) 


-0.025 (3) 


0.016(3) 


-0.022 (3) 


C3 


0.048 (5) 


0.054 (5) 


0.054 (5) 


-0.002 (4) 


-0.008 (4) 


0.016 (4) 


Cll 


0.0447 (13) 


0.0551 (16) 


0.0792(18) 


-0.0145 (12) 


0.0057 (12) 


0.0028 (13) 


C12 


0.0498 (15) 


0.075 (2) 


0.0761 (19) 


0.0215 (15) 


-0.0071 (13) 


-0.0090 (16) 


Hgl 


0.04012 (18) 


0.04296(19) 


0.04054(18) 


0.00013 (15) 


0.00241 (10) 


-0.00068 (16) 



Geometric parameters (A, ") 



SI— 02 


1.446 (6) 


C18— H18 


0.9300 


SI— 03 


1.465 (5) 


C29— C34 


1.374 (13) 


SI— 04 


1.473 (7) 


C29— C30 


1.422(15) 


SI— 01 


1.491 (5) 


C29— H29 


0.9300 


01— Hgl 


2.433 (6) 


C30— C31 


1.37(2) 


Nl— C2 


1.508 (12) 


C30— H30 


0.9300 


Nl— C35 


1.523 (12) 


C31— C32 


1.34(2) 


Nl— H1A 


0.9000 


C31— H31 


0.9300 


Nl— H1B 


0.9000 


C33— C34 


1.386 (13) 


C2— C4 


1.514(12) 


C33— C32 


1.40 (2) 


C2— H2A 


0.9700 


C33— H33 


0.9300 


C2— H2B 


0.9700 


C32— H32 


0.9300 


C4— C6 


1.364 (13) 


C34— C35 


1.492(12) 


C4— C5 


1.382 (13) 


C35— H35A 


0.9700 


C6— CI 8 


1.390(14) 


C35— H35B 


0.9700 
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C6— H6 
C5— C7 
C5— H5 
C7— C8 
C7— H7 
C8— CI 8 
C8— H8 
Cll— C42 
Cll— C40 
Cll— C3 
C17— C16 
C17— C12 
C17— C37 
C16— C15 
C16— H16 
C13— C14 
C13— C12 
C13— H13 
C14— C15 
C14— H14 
C15— H15 
C12— H12 



0.9300 
1.396 (14) 
0.9300 
1.385 (17) 
0.9300 
1.367 (17) 
0.9300 
1.36(2) 
1.39(3) 
1.536 (19) 

1.374 (15) 

1.375 (13) 
1.459 (12) 
1.388 (14) 
0.9300 
1.363 (18) 
1.387 (14) 
0.9300 
1.392 (18) 
0.9300 
0.9300 
0.9300 



N2— C3 
N2— C37 
N2— H2C 
N2— H2D 
C37— H37A 
C37— H37B 
C40— C39 
C40— H40 
C42— C41 
C42— H42 
C38— C41 
C38— C39 
C38— H38 
C39— H39 
C41— H41 
04— Hgl' 
C3— H3A 
C3— H3B 
Cll— Hgl 
C12— Hgl 
Hgl— 04" 



1.477 (12) 

1.539 (11) 

0.9000 

0.9000 

0.9700 

0.9700 

1.32(2) 

0.9300 

1.51 (2) 

0.9300 

1.34(2) 

1.34(2) 

0.9300 

0.9300 

0.9300 

2.533 (7) 

0.9700 

0.9700 

2.327 (3) 

2.331 (3) 

2.533 (7) 



02— SI— 03 

02— SI— 04 

03— SI— 04 

02— SI— 01 

03— SI— 01 

04— SI— 01 
SI— 01— Hgl 
C2— Nl— C35 
C2— Nl— H1A 
C35— Nl— H1A 
C2— Nl— H1B 
C35— Nl— H1B 
H1A— Nl— H1B 
Nl— C2— C4 
Nl— C2— H2A 
C4— C2— H2A 
Nl— C2— H2B 
C4— C2— H2B 
H2A— C2— H2B 
C6— C4— C5 
C6— C4— C2 
C5— C4— C2 
C4— C6— C18 
C4— C6— H6 
CI 8— C6— H6 
C4— C5— C7 



111.6 (4) 
110.3 (4) 
110.0(4) 
108.5 (4) 
108.3 (3) 
107.9 (4) 

115.2 (3) 
114.7(7) 
108.6 
108.6 
108.6 
108.6 
107.6 
114.5 (7) 
108.6 
108.6 
108.6 
108.6 
107.6 
120.5 (9) 

120.3 (9) 
119.0(8) 
120.1 (10) 
120.0 
120.0 
118.7(9) 



C31— C30— C29 
C31— C30— H30 
C29— C30— H30 
C32— C31— C30 
C32— C31— H31 
C30— C31— H31 
C34— C33— C32 
C34— C33— H33 
C32— C33— H33 
C31— C32— C33 
C31— C32— H32 
C33— C32— H32 
C29— C34— C33 
C29— C34— C35 
C33— C34— C35 
C34— C35— Nl 
C34— C35— H35A 
Nl— C35— H35A 
C34— C35— H35B 
Nl— C35— H35B 
H35A— C35— H35B 
C3— N2— C37 
C3— N2— H2C 
C37— N2— H2C 
C3— N2— H2D 
C37— N2— H2D 



120.6(13) 

119.7 

119.7 

118.3 (12) 

120.8 

120.8 

118.5 (11) 

120.7 

120.7 

123.2(11) 

118.4 

118.4 

119.5 (9) 

121.3 (8) 

119.1 (9) 

112.8(7) 

109.0 

109.0 

109.0 

109.0 

107.8 

111.9(7) 

109.2 

109.2 

109.2 

109.2 
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C4 — C5 — H5 


120.7 


TTO f~ ' TV TO T TOT"\ 

H2C — N2 — H2D 


107.9 


/—I "7 y— 1 c TTf 

C7 — C5 — H5 


120.7 


y— i 1 1 /"I n "V 

C17 — C37 — N2 


111.8 (8) 


/-io /-in /~ic 

C8 — C7 — C5 


1 o 1 1 / 1 a\ 

121.1 (10) 


| —7 /"ion t T") n a 

C 1 7 — C3 7 — H3 7 A 


1 A A O 

109.2 


/-in rin i in 

Co — C7 — H7 


1 1 C\ A 

119.4 


"KTO /"ion TTO"7 A 

N2 — C37 — H37A 


1 AA O 

109.2 


/-i r - /-in TT"7 

C5 — C7 — H7 


119.4 


/""i 1 n /— io n tto nri 

C17 — C37 — H37B 


109.2 


C18 — C8 — C7 


110 1 /1 1\ 

118.7 (11) 


N2 — C37 — H37B 


109.2 


/-ii o rio t to 

C18 — C8 — H8 


120.7 


H37A — C37 — H37B 


107.9 


/—I "7 /"ID TTO 

C7 — C8 — H8 


120.7 


/"I ^> ft /~1 yl ft /— 1 1 1 

C39 — C40 — Cll 


ifti o /ir>\ 

121.3 (18) 


C • A ~\ /-ii i /"MA 

L4z — C 1 1 — L40 


1 O A O / 1 t£\ 

120.2 (16) 


/-">n n^ft TTylA 

C39 — L40 — H40 


119.4 


r ~\ a i-\ /"-• i 1 y— i -7 

C42 — Cll — C3 


121.2 (18) 


/—I 1 1 /—I /I ft TT/I A 

Cll — C40 — H40 


119.4 


f~y a a /— i 1 1 /- ' ^> 

C40 — Cll — C3 


110 /I 

H8.4 (15) 


/—I 1 1 /—I /I O /—i A 1 

Cll — C42 — C41 


1 1 n o / 1 "7\ 

H7.8 (17) 


C16 — C17 — C12 


1 1 ^7 r\ / o \ 

H7.2 (8) 


y— i 1 1 /—I /I ft T T /I ft 

Cll — C42 — H42 


121.1 


f • i /- j— i i -7 /—i n 

C16 — CI 7 — C37 


122.0 (9) 


/" • j i /-i /I T T /I O 

C4 1 — C42 — H42 


121.1 


/"< 1 O /— i 1 n i n 

C12 — C17 — C37 


120. 7 (9) 


/-i A 1 /"I "1 O /-i O A 

C41 — C38 — C39 


ift/i ft /1^\ 

124.0 (15) 


Cl7 — Clo — C15 


121.1 (9) 


y— i A 1 /— 1 "1 O TT^O 

C41 — C38 — H38 


118.0 


y" 1 1 "7 y— 1 1 S T T 1 /" 

Cl7 — Cl6 — Hl6 


119.5 


y— i ^> ft /— 1 "1 O TT^O 

C39 — C38 — H38 


118.0 


C15 — C16 — H16 


119.5 


/—i A ft /"1")A /""lOO 

C40 — C39 — C38 


1 O A O / 1 A \ 

120.3 (19) 


C14 — C13 — C12 


1 1 O O / 1 A\ 

1 18.2 (10) 


/-I A A /— 1"1A TTOA 

C40 — C39 — H39 


119.8 


y— 1 1 A /— 1 1 "> TT1 1 

Cl4 — Cl3 — Hl3 


120.9 


y— i ^> r> /— i ft TTift 

C38 — C39 — H39 


119.8 


/"i i ft /—i 1 o TT 1 O 

C12 — C13 — H13 


120.9 


/-i ^> o /~i A 1 /" ' ^ ft 

C3 8 — C4 1 — C42 


i i r o { \ A\ 

115.8 (14) 


C13 — C14 — C15 


1 OA O / 1 A\ 

120.2 (10) 


/~<00 ri< 1 TT/11 

C38 — C41 — H41 


1 OO 1 

122.1 


C13 — C14 — H14 


119.9 


y-i A O y— 1 At TT/11 

C42 — C4l — H41 


122.1 


C15 — C14 — H14 


119.9 


SI — 04 — Hgl 1 


1 7 A f\ / A \ 

134.0 (4) 


Clo — C15 — C14 


119.8 (11) 


TvTO /"ii /"I 1 1 

N2 — C3 — Cll 


11ft 1 / 1 ft\ 

112.1 (10) 


r • i /_ /" 1 C tti r 

Clo — L15 — H15 


1 in 1 
120.1 


XTO i^l TTO A 

Nz — C3 — H3A 


1 An i 

109.2 


C14 — C15 — H15 


120.1 


y— i 1 1 no TT"1 A 

Cll — C3 — H3A 


109.2 


y~< 1 "7 y— 1 1 ft y"7 -1 -1 

C17 — C12 — C13 


123.4 (10) 


x Tft /— 1 1 TTTn 

N2 — C3 — H3B 


109.2 


pn rn u 1 o 
C 1 / — C 1 z — H 1 z 


1 1 O 1 


n 1 /—i o TTI "D 

C 1 1 — C3 — H3B 


1 AO. O 


/"I 1 O /"< | -7 TTI 

C13 — C12 — H12 


118.3 


TTO A /-""'' 1 TT")T1 

H3A — C3 — H3B 


1 AO A 

107.9 


C8— CI 8— C6 


120.8 (11) 


Cll— Hgl— C12 


152.43 (10) 


C8— C18— H18 


119.6 


Cll— Hgl— 01 


94.47 (15) 


f ' / n TTIO 

C6 — CI 8 — HI 8 


lift/ 

119.6 


/"< 1 O T T 1 r\ 1 

Cl2 — Hgl — Ol 


1 1 O OO / 1 /"\ 

112.27 (16) 


r~"~> a /"<on nn 

C34 — C29 — C30 


119.7 (10) 


/-II 1 TT„1 /"iyl ii 

Cll — Hgl — (J4 


1 aa in n o\ 

100.19 (lo) 


C34 — C29 — H29 


120.2 


y— 11ft TT 1 y" \ /I ii 

Cl2 — Hgl — 04" 


ftft ft 1 / 1 n\ 

90.91 (17) 


/t> ft /— iftft Tj/in 

C30 — C29 — H29 


120.2 


/— \ i T T 1 /"v /I ii 

Ol — Hgl — 04" 


OA O ZO\ 

80.8 (2) 


02 — S 1 — 0 1 — Hg 1 


15.7 (4) 


/—I O ft /— 1ft ft /—I -> A f~\ -) C 

C30 — C29 — C34 — C35 


1 O /"" A / 1 A\ 

176.0 (10) 


/"~\ 7 ci 1 /" \ 1 TT 1 

03 — SI — Ol — Hgl 


-105.6 (4) 


/-I ^> ft /—I -7 -7 /—I -) /I /—I ft ft 

C32 — C33 — C34 — C29 


2.1 (17) 


/- \ a o 1 /\ -i T T 1 

04 — SI — 0 1 — Hg 1 


135.3 (4) 


/—i i-\ ft /—i o o /—i -) /i /—i i-t r 

C32 — C33 — C34 — C35 


IOC O /11\ 

-175.3 (11) 


/"lO C M1 /" ' -7 /"I A 

C3 5 — N 1 — C2 — C4 


f C A / 1 A\ 

65.4 (10) 


/~<OA AO /I /" "> C \T1 

C29 — C34 — C35 — Nl 


Z' C O / 1 o\ 

65.7 (12) 


N 1 — C2 — C4 — Co 


1 AO /" / 1 A \ 

-102.6 (10) 


C33 — C34 — C35 — Nl 


11/" ft / 1 ft \ 

-116.9 (10) 


N 1 — C2 — C4 — C5 


O 1 O / 1 A\ 

81.8 (10) 


iO XT 1 /" ' o ^ /-i ^> ^ 

C2 — Nl — C35 — C34 


68.1 (10) 


f • r /—i a /"i/" /"< 1 o 

C5 — C4 — Co — C 1 8 


-0.2 (16) 


/—• | /- /-i 1 n /-i -> n TvTO 

C16 — C17 — C37 — N2 


62.6 (13) 


C2 — C4 — Co — C 1 8 


-175.8 (10) 


C 1 2 — C 1 7 — C3 7 — N 2 


1 on / 1 n\ 

— 120.4 (10) 


C6— C4— C5— C7 


0.2 (14) 


C3— N2— C37— C17 


59.3 (10) 


C2— C4— C5— C7 


175.9 (8) 


C42— Cll— C40— C39 


-5 (3) 


C4— C5— C7— C8 


1.5(14) 


C3— Cll— C40— C39 


179.8(14) 


C5— C7— C8— CI 8 


-3.3 (16) 


C40— Cll— C42— C41 


2(2) 


C12— C17— C16— C15 


0.5 (19) 


C3— Cll— C42— C41 


177.3 (13) 
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C3 7 — C 1 7 — C 1 6 — C 1 5 


177.5 (13) 




pi i p/ia pin poo 

Cll — C40 — C 3 9 — C 3 8 


8 (2) 


P 1 "> P 1 /I pi f 

C 1 2 — C 1 3 — C 1 4 — C 1 5 


4 (2) 




p /l i P ~) O /""in P /I A 

C41 — C38 — C39 — C40 


-8 (3) 


C 1 7 — C 1 6 — C 1 5 — C 1 4 


1 (3) 




pon P")0 p /I 1 P/IO 

C3 9 — C3 8 — C4 1 — C42 


5 (2) 


pn p 1 /i pic p i /_ 

C 1 3 — C 14 — C 1 5 — C 1 6 


-3 (3) 




pi 1 P /I O P/11 p -> o 

Cll — C42 — C4 1 — C 3 8 


-2 (2) 


p 1 / pi -7 ph P 1 O 

Clo — C17 — C12 — C13 


0.3 (16) 




(J2 — iS 1 — <J4 — Hg 1 


A*7 H / £\ 

—91.1 (6) 


/""> *7 Pin pn p 1 O 

C3 7 — C 1 7 — C 1 2 — C 1 3 


1 1£ o /a\ 

-176.0 (9) 




03 — S 1 — 04 — Hg 1 


25.8 (7) 


pn 

C14 — C13 — C12 — C17 


-2.5 (17) 




0 1 — SI — 04 — Hg 1 


143.8 (5) 


/""7 p O P10 P f 

C 7 — C 8 — C 1 8 — C 6 


3.3 (18) 




p o -7 XTO p O pi 1 

C 3 7 — N 2 — C 3 — C 1 1 


1 *7A 1 / 1 1 \ 

-170.1 (11) 


P4 ns PR 

v^H — v^>o — ^ 1 o — y^o 


1 .o V,t ~J 




V-HZ V 1 1 V^. J 1M Z 


1 09 R f 1 


C34— C29— C30— C31 


-0.5 (18) 




C40— Cll— C3— N2 


-82.1 (16) 


C29— C30— C31— C32 


1(2) 




SI— 01— Hgl— Cll 


92.6 (3) 


C30— C31— C32— C33 


-1(2) 




SI— 01— Hgl— C12 


-80.6 (3) 


C34— C33— C32— C31 


-1 (2) 




SI— 01— Hgl— 04" 


-167.8 (4) 


POO PT/1 P11 

C3U — C29 — C34 — C33 


-1.3 (15) 








Symmetry codes: (l) x, -y+l, z+1/2; (n) x, 


-y+l, z-1/2. 








Hydrogen-bond geometry (A, ") 










£> H—A 




£) H 


H—A D—A 


D U-A 


vrr xji J...ni™ 
in i — n 1^*1 \j i 






9 dd 9 090 (Q} 


1 1 d 


Nl— HU-03 iU 




0.90 


2.29 3.037 (10) 


141 


Nl— HIS 03 iv 




0.90 


1.90 2.766(9) 


161 


N2— H2C-04' 




0.90 


2.32 3.043 (10) 


137 


N2— H2C-01 1 




0.90 


2.12 2.857 (9) 


139 


C37— H37^-C12' 




0.97 


2.85 3.716 (10) 


149 



Symmetry codes: (i) x, -y+l, z+1/2; (iii) x+1/2, -jH-1/2, z+1/2; (iv) x+1/2, y-l/2, z. 
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